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MNOACHUTEJBHASA 3AIINCKA

1. HOPMATHUBHAS BA3A, HA OCHOBE, KOTOPOH PABPABOTAHA
PABOYASA ITPOTPAMMA

B 2024-2025 yuyeGHOM romy pa3paboTKa OCHOBHBIX OO0pa30BaTEIbHBIX
nporpamm B 10-11 knaccax ['BOY «IIIKOJIA Ne 2 I'.O.TOPE3» pa3pabotana B
COOTBETCTBUM CO CJEAYIOUIMMU OCHOBHBIMH (PeiepaibHbIMU HOPMATUBHBIMU U
METOJAMYECKUMU JTOKYMEHTAMU:

1. 3akoH 06 oO6pazoBanuu Ne 273-D3.

2. 3akoH ot 06.10.2023 Ne 12-P3 «0O6 o6pazoBanuu B JloHEIKOU
Haponnoit Pecnybnuke» (Ilpunsat IlocranoBnenuem Hapomnoro Cosera 5
okTs10ps 2023 roma).

3. ®epepanbublii 3akoH OT 19.12.2023 Ne 618-®3 «O BHeceHUHU
u3MeHeHuii B DenepanbHblii 3ak0oH «OO0 o0pasoBanuum B Poccuiickoit
denepanuin.

4. @epnepanbublii 3ak0H 0T 04.08.2023 Ne 479-03 «O BHeceHuH
u3MeHeHuii B DenepanbHbii 3ak0oH «OO0 o0pasoBanuum B Poccuiickoit
denepanun.

5. Ilpmka3 MunucrepcrBa npocsenieHuss Poccuiickon ®denepauuu OT
31.05.2021 Ne 287 «OO6 yrtBepxkaeHuu (HenepaibHOro rocyJapCTBEHHOTO
o0pa3oBaTeNpHOTO  CTaHJApTa  OCHOBHOTO  oOmero  oOpa3oBaHUS»
(3apeructpuponan 05.07.2021 Ne 64101)

6. Ilpuka3 MwunucrepcrBa mnpocseunieHus Poccuiickorn denepanuu OT
18.05.2023 Ne 370 «OG6 yrtBepxaeHuu deaepaabHol 00pa3oBaTeIbLHOMN
IporpaMMbl OCHOBHOTO 0011IeT0 0oOpa3zoBaHus» (3apeructpupoBan 12.07.2023
No 74223).

7. Ilpmka3 Munnpocsemenust Poccun ot 22.01.2024 Ne 31 «O BHeceHun
W3MEHEHUN B HEKOTOphIC MNpHKa3bl MUHUCTEpCTBA 00pa30BaHUS U HAYKU
Poccuiickont @epepanmn 1 MuHMCTEepcTBa TmpocBenieHus Poccuiickon
depneparuu, kacarompecs: GpeaepaibHbIX TOCYAapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJAAPTOB HayaJdbHOro oOmEero o0pa3oBaHWs M OCHOBHOIO OOLIEro
0o0pa3oBaHUs.

8. Ilpukaz MunnpocBemenus Poccun ot 22.03.2021 Ne 115 «O6
yrBepkaenun llopsnka opraHuzalnvu W OCYIIECTBICHHUS 00pa3oBaTeNbHOMN
NEATETbHOCTH 1O OCHOBHBIM  0OOIIeoOpa3oBaTeNbHBIM  IIpOrpaMmaM -
oOpa3oBaTenbHBIM MPOrPaMMaM HA4YaJbHOTO OOIIEro, OCHOBHOTO OOIIEro u
CpeIHero 00IIeTro 00pa3oBaHUSY.

9. Ilpukaz MunnpocBemenus Poccun ot 21.09.2022 Ne 858 «O6
yTBEpXKIEHUU  (PeaepaibHOTO TMEepeuHss YYEOHUKOB, JIOMYIIEHHBIX K
HCIIOJIB30BAHUIO TIPU peATU3AlIUA UMEIOIINX FOCYIapCTBEHHYIO aKKPEIUTAIUIO
o0pa3oBaTeIbHBIX MPOTPAaMM HAyaJbHOTO OOIIEro, OCHOBHOTO OOIIETO,
cpeaHero obOmiero o0pa3oBaHUsI  OpPraHU3AMSIMU,  OCYIIECTBISIONUMU
o0pa3oBaTeIbHYI0 JACATEBHOCT UM YCTAHOBJIGHHMS TMPEAEILHOIO CpOKa
WCIIOJIb30BaHUs UCKITIOUEHHBIX YUEOHUKOBY.
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10. IIpukaz Munnpocsemenus Poccun ot 21.02.2024 Nell9 «O
BHeCEHMU u3MeHeHnit B mnpwioxkeHus Ne 1 uw Ne 2 x Ilpuxazy
Munnpocsemennst Poccun ot 21.092022 No 858 O6 ytBepxkaenun DITY,
JOMYUIEHHBIX K  MCHOJIb30BAaHUID  MpPU  peaM3allid  MMEIOLIUX
rOCYJapCTBEHHYIO aKKPEAUTALIMI0 O00pa30BaTENbHBIX MPOrpaMM HayalabHOTO
00I11eT0, OCHOBHOTO OOIIET0, CPEeIHEro 001mero 00pa3oBaHus OPraHU3aAIUIMH,
OCYLIECTBJISIOIIMMHA  00pa30BATENIbHYIO  JEATEIbHOCTh W  YCTAHOBJICHHS
MPENeIbHOTO CPOKa UCTIOJIb30BaHUS UCKIIOUEHHBIX YU€OHUKOBY.

11. Tlpukaz Munnpocsemenust Poccun  04.10.2023  Ne738  «OO06
YTBEPXKICHUM (PelepaqbHOTO TEPEUHs] DIJIEKTPOHHBIX 00pa30BaTENIbHBIX
pPEecypcoB, JOMYHIEHHBIX K MCIHOJb30BAaHUIO IMPU peald3aliid  UMEIOIIUX
rOCYJapCTBEHHYIO aKKPEAUTAIMIO0 00pa30BaTeNIbHBIX MPOrpaMM HayalabHOTO
00111eTr0, OCHOBHOT'O OOIIIET0, CPETHETO O0IIEro 00pa30BaHUs».

12. IIpukaz Munnpocsenienuss Poccum ot 03.08.2023 Ne 581 «O
BHECEHHHM W3MEHEHMS B NMYHKT 13 mops/Ka OpraHU3alMM U OCYILECTBIICHUS
00pa30BaTeNbHON JI€ATEIBHOCTH 1O OCHOBHBIM 00II€00pa30BaTEIbHBIM
nporpaMmaM - 00pa3oBaTelbHBIM MpPOrpaMMaM HayajJbHOTO  OOIIEro,
OCHOBHOTO OOLIEro M CpeaHero ooOmero oOpa3oBaHMs, YTBEPKIECHHOTO
IIPUKa30M MUHHUCTEPCTBA MPOCBEIICHUS POCCUUCKON (enepanuu oT 22 mapra
2021 1. No 115»

13. IIpuka3z Munnpocsemenus Poccun ot 21.06.23 Ne556 «O BHeceHuun
n3MeHeHnil B npuioxenust Ne 1, Ne 2 k npuka3y Munpocsemenusi Poccun ot
21.09.2022 Neo 858 «O06 ytBepxkaeHuu (denepaibHOro TMepedHsi y4eOHUKOB,
JONMYIIEHHBIX K  HCHOJIb30BAHMID  MPHU  pEeAIM3alUd  UMEIOLIUX
rOCYAapCTBEHHYIO aKKPEAUTAIMIO 00pa30BaTENIbHBIX MPOrpaMM HayajabHOTO
00I11ero, OCHOBHOTO OOIIEro, CpeIHero 001ero 00pa3oBaHusl OpraHU3aIUsIMH,
OCYILECTBISIOUIMMU  00pa30BaTEIbHYI0 JEATENbHOCTb, W YCTAHOBJICHMS
MPENEIbHOTO CPOKa UCTIOJIb30BAHUS UCKITIOUEHHBIX YU€OHUKOBY.

14. TlocranoBnenue IIpaButensctBa PP ot 11.10.2023 Nel678 «O06
YTBEPKJICHUH TMPaBUJ TPUMEHEHUs 3yeKTpoHHOro oOydenus, JOT mpu
peanu3annu 00pa3oBaTEIbHOTO MPOLIECCA.

15. IlocranoBneHue [ 7aBHOrO TroOCyIapCTBEHHOIO CAHUTApHOIO Bpada
Poccuiickoit ®enepanuun ot 28.09.2020 Ne 28 «O06 yTBEpkKACHUN CAHUTAPHBIX
npaBun CIT 2.4.3648-20 «CaHuTapHO-3MUAEMHOJIOTUYECKHE TpPeOOBaHUS K
OpraHu3alusM BOCIIMTAHHUS W OOYYEHUs, OTIbIXa W O3JOPOBJICHUS JCTeH U
Mononexmn» (BMecte ¢ «CII 2.4.3648-20. CaHnutapHbl€ MPaBUIIA...»).

16. IlocTtanoBneHne ['MaBHOrO TOCYJapCTBEHHOTO CAHUTAPHOTO Bpaya
Poccuiickoit ®@enepanuu ot 28 sHBaps 2021 r. Ne 2 «OO06 yTBepx)aeHUU
canutapubix mnpaBun u HopMm CanlluH 1.2.3685-21 «l'uruennueckue
HOpMAaTHBBI W TpeOOBaHHMA K oOecredeHuto 0e30macHOCTH u  (WJIH)
O€3BPEIHOCTH JIJIs1 YeoBeKa (PaKTOPOB CPEeIbl OOUTAHUS.

17. UudopmarimonHoe  mucbmo  JlemaprameHTa  rocyaapCTBEHHOMU
NOJIMTUKU W YympaBiieHuss B cdepe oOmero oOpazoBaHus MuHHUCTEpCTBa
npocsemeHust PO ot 22.05.2023 Ne 03-870 «OTBETbl Ha TUIIHYHBIE BOIPOCHI,
BO3HMKAIOIIME HA PETrHOHAIIBHOM, MYHHUIIMIAIBHOM YPOBHSAX M YpPOBHE
oOpazoBaTeabHOM opranu3aiuu, o BBeaeHuu @OOIDy.



18. MeTtoauyeckue pPEKOMEHAAIMU 1O OOECMNEYEHUI0 ONTUMHU3ALMNU
yaeOHor Harpy3ku B OO (MP 2.4.0331-23 ot 10.11.2023, pa3pabotaHHbIe
®enepanpHoil cayx)00i MO HaA30py B cdepe 3aiuThl IpaB MoTpedouTeneii u
onarononyyus yenoseka, PbYH «DenepanbHblil HAyYHBII [EHTP TUTHEHBI UM.
®.D. Dpucmana» PociorpedHanzopa u ap.).

19. MeTtoauyeckue pEKOMEHJIAUUU MO OOECHEYEHUID CAHUTAPHO-
AMUAEMHUOJIOTHYECKUX TpeOOBAaHMM MpU  peanu3alud  00pa30BaATEIbHBIX
OporpaMM C TPUMEHEHHEM DJJEKTPOHHOrO OOY4YeHUs W JAUCTAHIIMOHHBIX
oOpazoBatenpHbiXx  TexHosmorumit (MP  2.4.0330-23  yrB. 29.08.2023
pykoBoauteneM PenepanbHOil cIy:KObl MO HAA30py B cdepe 3aluThl IpaB
noTpeduTeneit u 6iaronosydusi yenoBeka, [ JTaBHbIM caHUTapHBIM BpayoMm PO
A IO. [TonoBoii)

20. Y4eOHOro 1uiaHa OCHOBHOTO 00111er0 00pa3oBaHUs, YTBEPKICHHOTO
npukazom ['bOY «IIKOJIA Ne 2 I'.O.TOPE3» ot 26.08.2024 Ne 24 «O6
yTBepkaAeHNH n3MeHeHnl u ponoaaenud 8 OOIT HOO, OO0, COO B 2024-
2025 y4eOHOro roay»;

21. @enepanbHOil paboyeil mporpaMMbl IO y4eOHOMY MpPEAMETY
«Xumus. ba3zoBbiii ypoBenb» 111 o0yqarommxcst 10-11kmaccos.

[Ipuka3zsr MunucrepcTsa npocsenienus Poccuiickon ®denepannn, KOTOpbIE
pErJlaMEHTUPYIOT BHeCeHHe H3MeHeHHMil B (eaepajibHble TOCYyAapCTBEHHbIE
o0pa3oBaTesbHbIC CTAHJAPTHI 7| B (penepaabHble OCHOBHBIE
001eo0pa3oBaTe/bHbIC IPOTPAMMBI:

1. ITpuka3z Munnpocsemenus Poccun ot 19.02.2024 Ne 110 «O BHeceHun
W3MEHEHUN B HEKOTOpbIE MpuKa3bl MunHnpocsemennss Poccun u MuHHcTepcTBa
IIPOCBEILCHHUS PO, KaCaroIINeCs benepanbHbIX rOCyJ1IapCTBEHHBIX
00pa30BaTeNbHBIX CTAHJAPTOB OCHOBHOT'O CPEAHETO 00pa30BaHUs».

2. Ilpuka3z Munnpocsenienust Poccun ot 27.12.2023 Ne 1028 «O BHeceHHH
U3MEHEHU B HEKOTOpble Mpukazbl MwuHOOpHaykn © MuHNOpOCBEIIEHHUS,
kacaromuecsi DPI'OC ocHoBHOro o00mEero oOpa3oBaHUS M CpPEIHEro OOIIero
o0pa3oBaHUs.

3. IIpuka3z Munnpocsemienust Poccun ot 19.03.2024 Ne 171 «O BHecenun
W3MEHEHH B HEKOTOpbIE TMpHKa3bl MwuHucrepctBa mnpocsenieHus PO,
kacaromuecss @DOIIl HauvanmbHOro 001IET0 00pa3oBaHUS, OCHOBHOTO OOIIEro
oOpa3oBaHUs U CPEAHETO OOIIET0 00pPa30BaAHUS.

4. Ilpuxka3z Munnpocsemenus Poccun ot 01.02.2024 Ne 62 «O BHeceHHH
M3MEHEHUW B HEKOTOpblE IMpukasel MuHnpocsemenus Poccun, kacarommecs
denepanbHBIX 00pa30BaTENbHBIX MPOTPAaMM OCHOBHOTO OOIIEro OOpa3oBaHUS H
CpeIHero 00IIeTro 00pa3oBaHUSY.

2. ObOCHOBAHMUE BbIBOPA YMK

JIist  peanM3anuu  MPOTPaMMBI  UCIIONB3YIOTCS YUCOHUKH, JIOMYIICHHBIE K
WCITOJIb30BAHUIO TPU PeaM3allid UMEIOIINX TOCYTApPCTBEHHYIO aKKPEIMTAIHIO
00pa30BaTEeNbHBIX MPOrPaMM HAYaJILHOTO OOIIET0, OCHOBHOTO OOIIETO, CPEIHETO
oOmiero oOpa3oBaHUs OpPTaHU3ANMIMH, OCYIIECCTBISIONIMMH 00pPa30BaATEIbHYIO
JeATeNIbHOCTh, MNpuka3zoM Munnpocsemenuss ot 21.09.2022 Ne 858. Crenpyer



OTMETHUTh, YTO TpukazoM Munnpocemienus Poccun ot 22.01.2024 Ne28 Obuin
BHeceHbl m3MeHeHus: B [lopsaok ¢opmupoBanus PIIY, B cBs3u ¢ 3TuM ObLia
M3MEHeEHa ero cTpykrypa. M3amenennsit @IIY comepKUT TOIBKO 1Ba MPUIIOKECHHUS:
B Ilpunoxenun 1 mnpencrtaBnen ¢enepaidbHbIi  TEepedeHb  YUEOHUKOB,
cooTBeTCTBYIOIUX TpeOoBaHusiM 00HOBIEHHBIX OI'OC, B [lpunoxenun 2 ykaszan
NpEeNebHbIl  CPOK MCIOJB30BaHUS Y4eOHHMKOB, coaepxkamuxcsi B DIIY,
YTBEPXKIAECHHOM Iprka3zoM MunucrepcrBa npocsenienuss PO or 20 mas 2020 r.
Ne254.
(Cpox nmericTBUS ATUX Y4eOHUKOB TIpoaJieH 110 2 ceHTs0pst 2030 roaa)

3. HEJIb 1 3AZTAYHU OBYYEHMUA 11O IIPEIMETY

B mpaktuke mnpemogaBaHWs XWMHH KaK HAa YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHusl, TaK U Ha YPOBHE CPEIHETO OOILIEro 00pa30BaHus, IPHU ONPEICICHUH
COJIep>KATEeIIbHOM XapaKTePUCTUKH I1IeJIed W3Y4YeHHsS MpeaMeTa HalpaBICHHEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAUIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUCCKOU
JEATETLHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIbTYphl. C
METOJMYECKOW TOYKH 3PEHUS TaKOW MOJXO0J K OMPENENICHUIO IeNied U3y4YeHUS
MpEeIMETA SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CoryiacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMH IEJSIMH W3Y4YCHUS TpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

e (opMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUW Kak  Ba)KHEHIIEH
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIIOYEBbIC MOHATHUS, (PYyHIAMEHTAJIbHBIEC 3aKOHBI U TEOPUU XHMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WM IOHWMAHWE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C MCTOpPHEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmMupoBaHue U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJ/IaX MMO3HAHUS
BCIIECTB M XUMWYECKUX pEaKIHi, HEOOXOMMMBIX Il TMPHOOpETEHUS
YMEHUN OpPHUEHTHUPOBATHCS B MHUPE BEIICCTB M XUMHUYCCKUX SIBICHHM,
UMEIOIIINX MECTO B TIPUPOJIC, B TPAKTUUECKON U TTIOBCEAHEBHOM JKU3HU;

e Pa3BUTHE YMEHMI U CIIOCOOOB JEATEIHHOCTU, CBI3aHHBIX C HAOIIOJACHUEM U
OOBSCHEHHEM XHUMHYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM TPaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTum, copepikaTelbHas XapaKTepUCTHKaA IIeNiel U 3a71a4 U3y4eHUs
peaMeTa B IPOrpaMMme 1Mo XUMHUH YyTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM NIPUOPUTETAMHU B CHCTEME cpefHero obmiero odpazoBanus. CeroaHs B
NpernoJlaBaHiy  XUMHH B OONbIleld  CTENeHW OTAAETCS  MPEeaNouTeHUe
MPAKTUYECKOH KOMIIOHCHTE COJCp)KaHUS OOY4YCHUsS, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00111€00pa30BaTeIbHON OpTraHM3alliy, BJIAQJICIONIEro He
HA0OpOM 3HaHWU, a (PYHKIIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOcOOaMU U



YMEHUSIMHU aKTUBHOTO TMOJIYYEHHS] 3HAHUN U NMPUMEHEHUS X B pealbHOU KU3HU
JUTSL pEeLIeHUs TPaKTUYECKUX 3a]1ay.

B cBf3M ¢ ATUM MpU U3YYEHUM NpeaMera «XHUMHsS» JIOMUHHUPYIOIIEe
3HaYEHHE MPUOOPETAIOT TAKHUE LIETU U 3aa4H, KaK:

ajanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHpOBaHUE  MHTEIUICKTyaJIbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTUIO TPAMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYallHsIX, CB3aHHBIX C BEIIECTBAMU U MX
PUMEHEHHUEM;

dbopmupoBaHre y OOYyYalOmUXCS  KJIIOYEBBIX HABHIKOB  (KJITFOYEBBIX
KOMITIETEHIIUI), HMEIOIIMX YHUBEpPCAIbHOE 3HAYEHUE [JIS Pa3IUYHbIX BUOB
NEeSATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00paboTKu MHQPOpMAIIUH,
HEOOXOJUMBIX Ui TPUOOPETEHHs OIbITa AEATEIBHOCTH, KOTOpas 3aHMMAaeT
BaXHO€ MECTO B T[IO3HAHWW XHMHH, a TaKXKe s OLEHKH C MO3UIUI
HKOJIOTUYECKON 0€30IacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHYECKHX
IIPOLIECCOB HAa OPraHU3M YEJIOBEKA U MPUPOAHYIO CPENY;

pa3BUTHE IO3HABATEIbHBIX MHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEN 00yUaroIMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MTPUOOPETATh HOBBIE
3HAHUS 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHaiu3a y4eOHOU U
HAYYHO-TTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIILIEHUS, HA0II0AATeIbBHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPH IUIAHUPOBAHUH W TPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIUTaHHE Yy oOOyyaroumxcs YOEXIEHHOCTH B T'yMaHHUCTUYECKOU
HAIpPaBIEHHOCTH XWUMHUHU, €€ BAXXHOW PONM B PEHICHUU TI00ANBHBIX MpoOsieM
paIroHaIBHOTO MPUPOIOTIONB30BaHNS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPaHEHHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[I0POBBIO, a TakKe MNPUOOPETEHUs OIbITa
UCIIOJIb30BAaHUSl TOJIYYEHHBIX 3HAHUM AJI1 NPUHATHS TPAMOTHBIX pEIIEHUH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUYECKUMH SBIICHUSMHU.

4. IIEHHOCTHBIE OPUEHTUPBI COAEPXAHUA  YYEBHOI'O
HPEIMETA

PaGouass mnporpamma OpHUEHTHpOBaHAa Ha  IICJIEBBIE  IPUOPUTETHI,
chopmynupoBaHHbie B denepanbHON palbodeil MporpaMme BOCHUTAHUS U B
paboueii mporpamme BocnuTanus ' BOY «IIIKOJIA Ne 2 T.O. TOPE3».

Envnas cucrema 3HaHUN O BaXKHEMIINX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAX M NPUMEHEHUH, 4 TAKKE O XHUMUYECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomoJyiHseTrcs B Kypcax 10 u 11 kmaccoB
AJIEMEHTAMH COJACPKaHUS, WMEIOIIUMHU KYJbTYPOJOTUYECKUA W MPUKIATHOU



XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT TOHHMMAHHUIO B3aMMOCBSI3M XUMHUHU C
JPYTMMHM HayKamu, PacKpbIBalOT €€ pPOJib B IO3HABATEIBHOW M IMPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUSA K IPOIIECCY
TBOpYECTBA B O0JACTH TEOPUU U NMPAKTUYECKUX MPUIOKEHUNA XUMHUH, TOMOTAOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XUMHUEW, KPUTUYECKA OCMBICIUBATh HUHGOPMALMIO U
NPUMEHATh €€ Uil TONOJIHEHUS 3HAHWUW, PENICHUS WHTEIUICKTYAJIbHBIX U
IKCIIEPUMEHTATIBHBIX UCCIEIOBATENbCKUX 3a7au. B 1enom coaepskanue yueOHOTo
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS  M3YYEHHS OpPUEHTUPOBAHO  Ha
dbopMupoBaHre y 0OYyYarOIIUXCS MHPOBO33PEHUYECKONW OCHOBBI I MOHUMAHMS
bunocodckux uaeH, TakMx Kak: MaTepuaibHOE €JIMHCTBO HEOPraHUYECKOTO U
OpraHMYEeCcKOro MHpa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM H
CTPOEHUEM, IIO3HABAEMOCTb MPUPOJHBIX SBJICHUNA MyTEM SKCIEPUMEHTA H
pEelIeHUs] MPOTHUBOPEYMII MEXKIAYy HOBBIMH (aKTaMU U  TEOPETUUYECKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUU B PEIIEHUHU 3KOJOTHYECKUX MpooiieM, a
Takke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTHUIA ¥ MaT€pPUAJIOB.

5.0BIIASI  XAPAKTEPUCTHUKA OPTAHU3AIIMM YYEBHOI'O
MPOLIECCA

CocraBnsitomuMu  ripeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» U «OOmas v HeEOpraHudeckass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHUYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4yeckor Xxumuu. @OpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHWUU IMPU W3YYECHHU
npeaMera oOecrneyrBaeT BO3MOXKHOCTh PAacCMOTPEHHUS BCEro MHOroo0Opasus
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUsS» cpopMupoBaHa B IMporpamMme MO XMMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHI0 Y4YeOHOro Marepuasia W oOyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpENETEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpuBalOTCsl Ha YPOBHE KIIACCUYECKOM TEOpUU CTPOCHMSI OPraHMYECKUX
COCIMHEHUW, a TakKe Ha YPOBHE CTEPEOXMMHUYECKUX M  DIEKTPOHHBIX
OpeICcTaBlICHU O CcTpoeHMu BeulecTB. CBeaeHHs 00 H3y4aeMblX B Kypce
BEII[ECTBAX JAIOTCS B PA3BUTHH — OT YTJIEBOJOPOJIOB J0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUWA. B Kypce OpraHnueckod XUMHM TMOJYYarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs MEpBOHAYAIILHbBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKON pEaKIIUH.



[lon HOBBIM yrJIOM 3peHHs B mpeamere «XuMus» 0a30BOr0 ypOBHS
paccMaTpuUBaeTCsl HM3y4YCHHBII HAa YpOBHE OCHOBHOTO OOILIEr0 00pa3oBaHUS
TEOpeTUYEeCKHii MaTtepual U (aKTOJOTMYECKHE CBEACHHS O BELIECTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD)  O0yYarolMMCcs TPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOINIECKOTO 3aKOHA C OOIIETEOPETUYECKHX M METOJOJIOTUYECKUX TO3UIIHH,
rny0ke TMOHSATh HUCTOPUYECKOE W3MEHEeHHEe (QYHKIHMA 53TOro 3akoHa — OT
00o0mIaroIIei 10 00BACHSIOMIEH 1 MPOTHOZUPYIOLICH.

6. KOJMYECTBO YACOB, HA KOTOPOE PACCYHUTAHA
PABOYASA ITPOT'PAMMA

Ha usydenne yuebHOrO Kypca «Xumus» orBoauTcs 68 yacos: B 10 kmacce —
34 gaca (1 gac B Heaemo), B 11 kiracce — 34 gacoB (luac B HEZIEIO).

PA3JIEJI 11

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«XUMUS» (BA3OBBIH YPOBEHb) HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUSA

JINYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3YJIbTaTaM OCBOCHHUS
OoOy4YaromuMHUCs TpPorpaMM CpeAaHero oOmero o0pa3oBaHUsl (JUYHOCTHBIM,
METaNpeIMETHBIM M NpeAMETHbIM). HaydHo-MeTonuueckoil OCHOBOM st
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUSI MPOTPAMM CPEIHEr0 OOIIero
00pa3oBaHus SIBJSIETCS CUCTEMHO-AESATEIbHOCTHBIN TTOAXOI.

B COOTBETCTBUM C CHUCTEMHO-ACSATEILHOCTHBIM IMOJIXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MpeaAMeTa «XHUMHSI» Ha YpPOBHE CPEIHEro
o01iero oOpa3oBaHus BBIJICIEHBI CIICAYIOIINE COCTABIISIOIIHE:

OCO3HAaHHUE OOYYAIONTUMHUCS POCCHHCKONW T'pakTaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOTIPEICIICHHIO;

HaJM4Yue MOTUBAIIMU K 00yUCHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMUYHOCTU HA OCHOBE
KITFOUEBBIX IICHHOCTEW U UCTOPUUECKUX TPAJAUINKA 0a30BOM HAYKH XUMUH;

TOTOBHOCTh U CHOCOOHOCTH OOYYaroIuXcsi PYKOBOJICTBOBATHCS B CBOCH
JEATEIIbHOCTH 1IEHHOCTHO-CMBICJIIOBBIMH YCTAHOBKAMM, MPUCYIIUMHU I€I0CTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HaJIMYKUE MPABOCO3HAHUS IKOJOTHYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTH
LETU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHHS TpeaMeTa «XHUMHsS» JOCTUTalTCs B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATEIIBHOCTM B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU



U ujeasaMyd POCCHICKOr0 TpakAaHCKOTO OOIIECTBa, MPUHATHIMH B OOIIECTBE
HOpMaMd U TpaBWIAMH  TIOBEJEHHUS, CIIOCOOCTBYIOIIMMHU  IIpoIieccaM
CaMOIIO3HAHMS, CaMOPAa3BUTHS M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
O0yJaroIITIXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh OIBITA I103HABATEILHOM M TMPAKTUYECKOW JESATEIBHOCTH
00ydJaromuxcs 1Mo peaanu3aiy IPUHATHIX B OOIIECTBE [IEHHOCTEH, B TOM YHCJIC B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBOXKEHUSI K 3aKOHY U IIPABOIOPAJIKY;

MPEJICTABICHUSI O COLMAIBHBIX HOPMaX M MpaBWIAX MEKIMYHOCTHBIX
OTHOIIICHUH B KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHWHU YYCOHBIX M IMO3HABATEJbHBIX 3aJ1au, BHITTOJTHCHUU
XUMHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMaTh W TPUHUMATh MOTHBBI, HaMEpPEHHUS, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHbIX BUJIOB YUEOHOU JI€SITEIHHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIUTAHUSA

IICHHOCTHOTO OTHOIICHUSI K HMCTOPUYECKOMY M HAyYHOMY HACJICAUIO
OTECUCCTBECHHOMN XUMUM;

YBOKEHHUSI K TIPOLIECCY TBOPYECTBA B 00JIACTM TEOPUU M MPAKTUYECKOTO
MPUMEHEHUS XMMUHU, OCO3HAHUS TOTO, YTO JOCTIKECHHUS HAyKU €CTh PE3yibTaT
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;

MHTEpECa M TO3HABATEJILHBIX MOTHBOB B IMOJYYEHHM U IOCICAYIOIIEM
aHanau3e MH(poOpMaIMKU O MEPEOBBIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHOM
XHMHU,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHUS;

CITOCOOHOCTH OIIEHHUBATh CUTYyAIlUH, CBA3aHHBIC C XUMHUYCCKUMH SBICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHHWE U MOCTYIKU CBOMX TOBAPHUILEH C
MO3UIIMA HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHWE TMOCJIEACTBUN OSTHUX
MOCTYTIKOB;

4) GpopMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAaHMUSl [IEHHOCTEW 310poBOro U Oe3omacHoro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 370POBBIO;



coOoieHUsT TIpaBWJI 0e30macHOro oOpalleHus] C BEeleCTBaMU B OBITY,
MTOBCEIHEBHOM KU3HU U B TPYJOBOM AEATEIBbHOCTH;

MOHMMAHUS LEHHOCTH TPaBWJl HWHIUBUAYAJIBHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI MOCJIECCTBUI W HENPUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS1);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETCHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
NEeATEIbHOCTH, OOIIECTBEHHO IIOJE€3HOM, TBOPYECKOM MW APYrHMX BHJAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHUH NPAKTHYECKUX 3a1ad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOGeCcCHuil pa3IudHOTrO pPojia, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS IIPEAMETHBIX 3HAHUM TI0 XUMHUH;

YBaXXEHHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYaJbHONW TPacKTOPUH
oOpa3oBaHus, Oyayuied Mpoeccuu U peann3aluu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU I1eJIeCO00pPa3HOr0 OTHOIIEHUS K MPUPOJIE, KaK HCTOYHHKY
CYILIECTBOBAHMS KU3HU HA 3EMIIE;

MOHMMAHMS TJIOOAJTBLHOIO XapakTepa SKOJIOTMYECKUX MPOoOJieM, BIUSHUS
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAlMOHAILHOTO MPUPOAONOJIb30BAHHUS;

AKTUBHOTO HEMPUATHS  JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
MPUPOJIHON CpeJlie, YMEHHSI MPOTHO3UPOBATh HEOJArOMpPUSITHBIE IKOJOTUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEMUCTBUN U MPEIOTBpAIIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMSA:

c(hOpPMHUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHeMUUKA XUMHUU KaK HayKd, OCO3HaHuUS €€ poiu B
GbopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJIEHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBiIeHus] 00 OKPYKAIOIEM MHUPE KaK O €IMHCTBE MPHUPOJLI U YEJIOBEKa, B



MO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEM M pelIeHuu NpoljeM COXpaHEeHUs
IPUPOAHOTO PAaBHOBECHS;

yOeXIEHHOCTH B  0OCOOOW 3HAUMMOCTH XHMHUH JUIsI  COBPEMEHHOMN
MUBWIM3AIMN: B €€ TYMaHHUCTMYECKON HAmpaBICHHOCTH M BaXHOHW pOJH B
CO3/IaHMU HOBOM 0a3bl MaTepUAIIbHON KyJIbTYPBI, PEIICHUH TNI00ATBHBIX MPoOIeM
YCTOMUYMBOTO Pa3BUTHUSI YEIOBEUECTBA — CHIPbEBOM, SHEPreTUYECKON, MUIIEBON U
HKOJIOTUYECKOH 0e30MacHOCTH, B PAa3BUTUU MEAWULMHBI, OOCCIIEYCHUU YCIOBHN
YCICIIHOTO TPyJa M SKOJOTHYECKH KOM(OPTHON JKM3HU KaXKIOro dieHa
00111eCTBa;

€CTECTBCHHO-HAYYHOM TPAMOTHOCTH: TMOHHUMAaHMUSI CYIIHOCTH METOJIOB
MIO3HAHUS, UCIIOJIB3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJIBb30BATh
NOJTyJaeMble 3HAHUS JUIsl aHAINW3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIETO MHpa U
MPOUCXOSIINX B HEM NU3MEHEHUH, YMEHHUS JIeaTh 000CHOBaHHbBIC 3aKIIOYCHUS Ha
OCHOBE HAyuyHBIX (AKTOB W UMEIOUIMXCA JaHHBIX C MEIbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
pelIeHus mpoOJieM B PeasIbHBIX )KU3HEHHBIX CUTYALINAX;

MHTEepeca K O3HAHHIO M UCCIIeI0BATEIbCKON ACSITEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAaHMW 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSM TpyJla B pasNUYHbIX cdepax mpodhecCHoHaTbHOM
JESITEBHOCTH.

METANPEJIMETHBIE PE3YJIbTATDI

MertanpenMeTHbIe pPe3yJIbTaThl OCBOCHUSI YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUMMble IS (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYAIONMIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYYHBIC MOHSATHS, OTPaXKAIOIINe
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, dSHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, HayIHBIH (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, NCCleIOBaHNe, HAOTIOACHHIE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

yHUBEpCaIbHbIC Y4eOHBIC NeWCTBHs (TIO3HaBATEIbHbIC, KOMMYHUKATHUBHEIC,

pETyJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATbHOM KOMIICTCHITMN O0YyYarOIINXCS;
CIIOCOOHOCTH 00yJarommxcst UCII0JIb30BaTh OCBOEHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS M yYHHBEPCAJIbHBIE y4eOHbBIE
JICVCTBYS B IO3HABATEIBHOM U COLUAIBHON MPAKTHKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMU U  PETYJATHUBHBIMU
JICUCTBUSIMU.



OBaanenue YHHBEpPCAIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
NEeUCTBUSAMMU:

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITENILHO  (OPMYJIUPOBaTh W aKTyalM3UpOBaTh  MpoOieMmy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPENENATh LEIU JEATEIbHOCTH, 3aJaBas IapamMeTpbl W KPUTEPUU HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACATENBHOCTH C IOCTABICHHBIMU LIEIISIMU;

UCITIOJIB30BaTh MPU OCBOCHUM 3HAHUN MNPUEMBI JIOTHYECKOTO MBIIUICHHS —
BBIICIIATh XapaKTEPHbIE MPU3HAKKA TOHATHM W YCTAaHABJIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS JUIsi OOBSICHEHUS! OTACIBHBIX (PaKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBaHWS M KPUTEPUM JUIS KJIacCU(PUKAUMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

yCTaHAaBJIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXAeHus (MHIYKTUBHbIC, JAECIyKTUBHBIE, 110
aHaJIOTHH), BBIABIATH 3aKOHOMEPHOCTH U TNPOTHBOPEUHS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATH BHIBOJbI U 3aKIIOUEHUS;

INPUMEHSATH B MPOLECCE NO3HAHUS, UCIIOJIb3yEMbIE B XUMHH CUMBOJIMYECKHE
(3HaKOBBIE) MOJIEH, TPEOOPA30BBIBATH MOJIETbHBIC IIPEICTABICHUS — XUMHUUECKUN
3HaK (CUMBOJI) DJI€MEHTa, XHUMHuYeckas (opMyna, YpaBHEHUE XUMHUYECKOU
peakluuu — MPU PEUICHUU YYEOHBIX IMO3HABATENbHBIX M IMPAKTUYECKUX 3ajad,
NPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPE/ICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE eliCTBHS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMHYECKUX
peaKkuui;

(bopMyIMpPOBAThH LIEJIU U 3a/1a4U UCCIIEI0BAHMS, UCIIOJIb30BATh MIOCTABICHHBIE
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KauecTBE HMHCTPYMEHTA
MO3HaHUS U OCHOBBI JUIsl (DOPMHUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPAaBUILHOCTU
BBICKA3bIBAEMBIX CYKIECHUN;

BJIAJETh HAaBBIKAMU CAMOCTOSTEIBHOTO IUJIAHUPOBAHUS M MPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJA0M
npolecca, CaMOCTOSTEIbHO MPOTHO3UPOBATH €ro pe3ysbTaT, (opMyIHpoBaThH
0000IIeHHS U BBIBOABI OTHOCUTENILHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUIEHUs] MPaKTUYECKUX 3a/1ad, NPUMEHEHHUIO pPa3IMYHbIX
METO/I0B ITO3HAHMS.

3) pabora ¢ uHpopmaumeii:



OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HMHPopMalmu (HaAy4yHO-
NOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPABOYHBIE T0COOUS,
pecypebl HTepHeTa), aHanuM3upoBaTh UH(POPMAIMIO PA3IUYHBIX BUAOB U (PopM
MIPEICTABIICHNUS, KPUTHYECKH OIICHUBATh ed JI0OCTOBEPHOCTh u
HEMTPOTUBOPEUNBOCTH;

bopMyIMpoBaTh 3alpPOChl U MPUMEHSTH PA3IUYHbIE METOJbI MPU MOUCKE U
orbope wuHpOpPMAIUU, HEOOXOAUMOM JUIS BBINNOJHEHUS YYEOHBIX 3a7a4
OIPEIEIIEHHOIO TUIIA;

mpUOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHHUS
uHpopmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Tpu paboTe C
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, OpMYIIbl, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBhIBATh 3HAKOBO-CHMBOJUYECKHE CpEACTBA
HaTJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/1aBaTh BOIPOCHKI MO CYIIECTBY OOCYXJaeMOW TEMbl B XOJI€ JUaiora U/Wiu
JUCKYCCUHU,  BBICKa3bIBaTh  HWjaeH, (GOPMYJIUPOBATh CBOM  TMPEIOKEHUS
OTHOCHUTEJIHHO BBITTOJTHEHHS MPE/TIOKEHHOM 3a1a4H;

BBICTYIIaTh C TPE3CHTAIMEH pe3yIbTaTOB ITO3HABATEIBHOU JCSITEIBHOCTH,
MTOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBHIMTIOJTHEHUHT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECCKOW pabOThI M0 MCCIICOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, pealn3allid y4eOHOro MpoeKTa U (HopMyIUpOBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMU.

OBj1aieHHe YHHBEPCAJIbLHBIMH PEryJISITHBHBIMHU TeHCTBUSIMM:

CaMOCTOATENILHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IMO3HABATEIHHYIO
NeSATEeIbHOCTh, OMpenesisis e€ ILenu W 3aJadyd, KOHTPOJMPOBAaTH U TI0O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJfOPUTM JCUCTBUN TpHU
BBITIOJITHGHUHM YYEOHBIX U HCCIEAOBATEIbCKUX 3a7ad, BBIOMpaTh HamboJiee
3 PeKTUBHBIN CMOCO0 HUX pElIeHHS ¢ YY4ETOM MOJIydeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBIISTh CAMOKOHTPOJb CBOSH JIEATEILHOCTH Ha OCHOBE CaMOaHan3a
U CAMOOIIEHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC



[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckass XuUMUS
OTpaXkaror:

cOPMHUPOBAHHOCTh  MPEACTABICHU O XMMHYECKOM COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHH B TIO3HAHUM SIBJICHUI
npuposibl, B (GOPMUPOBAHWU MBIIUICHUS U KyJbTYpbl JIMYHOCTH, €€
(GyHKIHOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLIECHUs TPAKTUYECKUX 3a]1a4
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOUIEHUS K CBOEMY 3JI0POBBIO M MPUPOJIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TMOHATUS (XUMHUYECKUN DJIEMEHT, arToM, 3JIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, 3JIEKTPOOTPULIATETILHOCTh, XUMHUECKas
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJIPHBIM O00BEM, YIIEPOIHBIN CKeneT, (yHKIWOHANbHAS TPYIIa,
paguKall, U30MEpUsi, U30MEPHI, TOMOJIOTUUECKUNA P, TOMOJIOTH, YIJIEBOJOPO/IbI,
KHCJIOPOJ, U a30TCOJEpKAIIUE COCAUHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHHN S3bIK XUMHU, MUPOBO33PEHUYECKHUE 3HAHUS,
JeXKale B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJIOTMUECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIOJIb30BAaHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKON JeATeTbHOCTU YEIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTEPHbIC MPU3HAKUA TOHSATUM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U PEBPAIICHUN OPraHMYE€CKUX COCTMHEHUN;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUUYECKYH) CHMBOJIUKY IS
COCTaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYpHBIX (Ppa3BEPHYTOM, COKpaIIEHHOMN)
dbopMysl OpraHMYECKMX BEIIECTB W YpPaBHCHUN XHUMHUUYECKUX PEaKIIUH,
M3TrOTaBIMBAaTh MOJIETU MOJIEKYJ OPraHMYECKHX BEHIECTB JI1 WILIIOCTPAIlUU HUX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIWBATH TMPUHAIJIC)KHOCTh HU3yYEHHBIX
OpPraHUYeCKUX BEIIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAILIUE
COCIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJUHEHHUS), JlaBaTh WM Ha3BaHUS IIO
cuctematudeckoir Homenknatrype (IUPAC), a Taxke NpUBOIUTH TPUBHAIBHBIC
Ha3BaHUS OTJACIBHBIX OPraHUYECKUX BEHIECTB (ITHJICH, MPOMMWICH, aleTUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (eHos, dhopManbaeru, areTaibIAerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIO0TA, IIII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHH);

c(hOPMHPOBAHHOCTh, YMEHHS OMNPEACISITh BHABl XUMHYECKOW CBSI3H B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIC U KPATHBIEC);,



c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH T[OJOXKEHUSI TEOPUU CTPOCHMUS
opranndeckux BemiectB A. M. bytiepoBa aist 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpPMHPOBAHHOCT, ~ YMCHHA  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3NYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIEH,
oyranuen-1,3, metwnOyranuen-1,3, GeH30JI, METAHOJ, ATaHOJ, STUJICHIJIUKOJIb,
rmneprH, GEeHoJ, aleTaNbIeTH I, MypaBbHUHAS W YKCYCHAasl KHCJIOTHI, TIJIFOKO3a,
KpaxMall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WIITIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHMSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKIUA C
HCITIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
ChIpbsi (HE(Th, NPUPOAHBIA Ta3, Yroib), CHOCOOBI UX MEPEepadOTKH |
MPaKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEpepadOTKH;

c(OPMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peakiuu IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEILIECTB UJIU MPOJYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJaX HAyYHOIO MO3HAHU, UCIIOJIb3YEMbIX B XUMHUHU MPU U3YUYEHHUH BEUIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHrne, U3MEPEHHUE, SIKCIIEPUMEHT, MOJICJIUPOBAHNUE),
WCIIOJB30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HECHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABMIIA TTOJIb30BAHUS XUMHUECKON
MOCYJIOM W JTabOpaTOpHBIM OOOpYJOBaHUEM, a TaKXKe MpaBuiia OOpaIieHus: C
BEILIECTBAMU B COOTBETCTBHM C HMHCTPYKLUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH W BBINIOJHATh XUMHUYECKHM
HKCIIEPUMEHT (TIPEeBPAILEHUS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIUU OPraHUYECKUX
BEILECTB, JCHAaTypalusi OEJIKOB MPU HArpeBaHWUU, LBETHHIE pPEAKIMU OEIKOB) B
COOTBETCTBHM C TIpaBWJIaMH TEXHUKU O€30MacHOCTH TMpU OOpallleHUH C
BCIIECTBAMH M J1AOOPATOPHBIM OOOpPYJOBaHUEM, TPEIACTABIATh PE3YJIbTATHI
XUMHUYECKOTO DKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii u GopMyIUpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
nHpopMaIMio, TMOJy4YaeMyr U3 pPa3HbIX MCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepuer u apyrux);

chOpMHPOBAHHOCT, ~ YMEHHMA  COOJIIO/IaTh  TpaBUia  JKOJOTUYECKH
11e71eco00pa3HOT0 TOBEICHUS B OBITY W TPYIOBOM JAEATEIBHOCTH B LEJSIX



COXpPAaHEHMSI CBOETO 3JI0POBbS M OKPYKAKOIIEH NPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JICWCTBUSA HA JKHUBBIE OPraHU3MBI ONPEACIEHHBIX OPTraHUYECKUX
BeIEeCTB, MoHUMas cMbica mnokaszatens [1/IK, mosicHaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALICHHS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJI0BEKa;

JUIsi 00yYarouuxcsi ¢ OTpaHUYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METO/JAX TO3HAHUSI BELIECTB U
XAMHWYECKUX SIBJICHUN;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaitns ayis 3amucu XUMHYECKUX

bopmyiL.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHSI Kypca «OOIas M HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUUYECKOM  COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHpA, POJM XUMHU B TO3HAHUU SIBJICHUM
npuposbl, B (GOPMUPOBAHWM MBIIUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOM JJIs pElISHUs MPAKTUYECKUX 3a7a4
M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHMSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BJIAJICHUEC  CHUCTEMOM  XHMMHWYECKHUX  3HAaHMH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, P-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, CTENIEHb OKHUCJICHUS, XUMUYECKasl CBA3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  pEaKIMH, PpacTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJIUTUYECKAS] JUCCOIMALIUS, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
AIEKTPOJUTUYECKON auccolmannu, nepuonnueckuii 3akon JI. M. Menneneesa,
3aKOH COXpaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHMS W IMPEBpAICHUs] SHEPTUU
P XHUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYCCKHM SI3bIK XHUMHH,
MUPOBO33PEHYECKUE 3HAHUS, JCKAIlMe B OCHOBE INMOHUMAHHS NPUUYUHHOCTH U
CUCTEMHOCTH XMMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHMYECKUX
BEIIECTB B OBITY U MIPAKTUYCCKOM ESITEIILHOCTH YEIIOBEKA,

chOpMHPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEPHbIE MPU3HAKU TIOHSITHH,
yCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HUCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB H  YPAaBHEHHM XHMHYECKUX  PEAKIUH,



cucremaruieckyro HoMeHknaTypy (IUPAC) u TpuBraibHble Ha3BaHUS OTACIBHBIX
HEOPTraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKMCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETalEHask U3BECTh, MUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUIN ONPEENSITh BAJIEHTHOCTh M CTETIEHb OKHCICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHSX PA3IMYHOIO COCTaBa, BUJ XWUMHUYECKOU
CBsI3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJIOPOJHASI) B COCUHEHUSX, THI
KPUCTAJUIMYECKOW PEIMIETKH KOHKPETHOTO BEIIECTBA (aTOMHAas, MOJICKYJSIpHAas,
WOHHAsl, METAJUIMYECKAs), XapakTep Cpebl B BOAHBIX pacTBOPaX HEOPraHUYECKHUX
COCIMHCHMI;

c(OpMUPOBAHHOCTD YMEHUUI yCTaHaBJIUBATh MPUHAIJIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpeAeNEHHOMY Kiaccy/rpymnme
COEJIMHEHUM (TMPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCTIOTBI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICII IEPUOANYECKOTO 3aKoHa /JI.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO0, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (QYyHKIUY;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaThb DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XMMHYECKUX JJeMeHTOB 1—4 mnepuonoB llepmonnueckoi cucTteMsl
xumudeckux snemeHToB JI. M. MennueneeBa, WCIONb3ysAd HOHATHA «S-, P-, O-
IIEKTPOHHBIE opouTtanu, «QHEPreTUYECKUe YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH MU3MEHEHHS CBOMCTB XMMHMUYECKHX 3JIEMEHTOB U MX COCIUHEHUI
1o nepuoaaM u rpynnam llepuonnueckon cucremMpl XUMUYECKHX 351eMeHTOB 1. U.
Menneneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATh)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TI'€HETUYECKOW CBA3M MEXAY HEOPraHMYECKUMH
BEILECTBAMH C [TOMOILIbIO YPABHEHHUI COOTBETCTBYIOUIUX XUMUUYECKUX PEaKLIU;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATH XUMHUYECKUE PEAKLIUU IO
pa3IMYHBIM TpPU3HAKaM (YUCIYy UM COCTaBY pPEarvupyrollnX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHHIO CTEIEHEH OKHCIICHHS JJIEMEHTOB, OOPaTUMOCTH
peakium, y9acTUIO KaTaanu3aTropa);

c(OPMHPOBAHHOCTh YMEHHUI COCTaBJSATh YPaBHEHHUS pPEaKUUi pa3IUYHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEAKLIMii HOHHOTO OOMEHa, YYUThIBas
YCJIOBUSL, IPU KOTOPBIX ATU PEAKIMU UAYT IO KOHIA;

C(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUeCTBEHHBI COCTaB pa3UYHBIX HEOPraHWYECKUX BEUIECTB, pPACMO3HABATh
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

C(OPMUPOBAHHOCTH ~YMEHHMH  PACKpPbIBaTh CYIIHOCTb  OKUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUNA MOCPEICTBOM COCTaBJICHHs 3JIEKTPOHHOTO OanaHca
ITUX PEaKLU;



c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIMu OT pa3aIuvHbIX (AKTOPOB; XapaKTEpP CMEILIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIIHero Bo3aencTus (nmpunuun Jle larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHUMHUYECKHUE MPOLIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOW KHUCIIOTBI, aMMHaka, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX U
HKOJIOTHYECKUX MPOOIeMaxX XUMHUYECKOTO MPOU3BO/JICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI TPOBOJUTH BBIYHCICHUS C HCIIOJIH30BAaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUM Ta30B
IPpU XUMUYECKHX PEAKIUIX, MAcChl BEIIECTBA UM 00BEMA ra3oB MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJAHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe IMpaBuiia OOpaIeHUs C
BEII[ECTBAMU B COOTBETCTBHM C MHCTPYKIMSMH IO BBITOJHEHHUIO J1a00PaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHINOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3joKEHUE MEePOKCUIA BOAOPOJa B MPUCYTCTBUU KaTallh3aTopa,
ONPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOpPa, BIMSHUE PA3IUYHBIX (DAaKTOPOB HAa CKOPOCTh XMMHYECKOW pEaKIuw,
peaklMd MOHHOrO OOMEHAa, KayeCTBEHHBbIE pEaKIMU Ha Cyiab(aT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIbHBIX 3aJad IO
temam «Metaub»y U «HeMmeTtaiibl») B COOTBETCTBUM C MPaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJbTaThl XWMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX peakUUii U (POPMyIMpOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

cOPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATh XUMHUYECKYIO
uH(hOpMAIUIO, TOJy4aeMyl) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJtOAaTh  TpaBUJia  AKOJOTHYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEIAX
COXpaHEHHUs] CBOETrO 3J0POBbS M OKPY’KAIOIIEW MPUPOJHOM Cpelbl, OCO3HABATh
OMacCHOCTh BO3JEHUCTBHS HA )KMUBBIE OPTaHU3MbI ONPEICTEHHBIX BEIIECTB, TIOHUMAs
cmbicn mokazatens I[IJIK, mosicHATh Ha mpumepax CrIocoObl YMEHBIICHHUS U
MpeI0TBPAIICHUS X BPEIHOTO BO3JCHCTBUS Ha OPTaHU3M UYEJIOBEKa;

JUIsl 00yYarouuxcsi ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMH 3JI0POBbSI: YMEHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIHIECTB M
XUMHUUYECKHUX SIBJICHUM;



JUISL CHENbIX M CHa0OBHIAAIIMX OOYYalOLIMXCSl: YMEHHE HCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpailns nis 3anucu XUuMHUYEeCKUX

bopmyiL.

PA3SJIEJI 111
COJAEPKAHUE TEM YUYEBHOI'O ITPOLHECCA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHU4YeCKON XUMUH

[IpenMeT opraHMYeCcKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. Te€Opusi CTPOEHUS OPraHUYECKHUX
coenunenuid A. M. bytieposa, e€ ocHOBHbIE 100KeHUA. CTpYKTypHbIE (DOPMYJIBI
OpraHMYeCcKuX BemlecTB. [omoisiorus, wu3omepusa. XHUMHUYECKas CBI3b B
OPraHUYECKUX COCAUHECHUSAX — OJMHAPHBIC U KPATHBIC CBA3U.

[IpencraBnenne o Kiaccupukanuu opraHudeckux BeriecTB. HomeHkiaTypa
OpraHMYECKUX COCIUHEHUN (CUCTEMaTHUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJIbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
O3HAKOMJICHHE C O00pa3laMyd OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAONIOJCHUE W
ONMCAHUE JIEMOHCTPALIMOHHBIX OIBITOB 10 MPEBPALLICHUIO OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuu (IU1aBJI€HKUE, OOYTJIMBAaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHW psAA. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTEIN QJIKAHOB: (PU3MUECKHME U XUMHUYECKHE CBOMCTBA
(peakuuu 3amenieHUuss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJyYeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUM PAl. DTWIEH U MPONHUIEH —
MPOCTEUIINE TPEICTABUTENN QJIKEHOB: (PU3MUECKHME U XUMHUYECKHE CBOMCTBA
(peakiuu  THAPUPOBAHMS, TAJOTCHUPOBAHUA, THUAPATAIMH, OKHUCICHUS W
MOJIMMEPU3AIINH ), TOJyYCHUE U TPUMEHECHHUE.

Ankaauensl: OyrtaaueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi nonumepusamnuu). [lodydeHre CHUHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJKHUHBI: COCTaB 1 OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUN PAl. ALIETUIICH
— TPOCTEUIIMI MpeACTaBUTENh AJKUHOB: COCTaB, CTpOCHHE, (U3UUYECKUE W
XUMHUYECKHE CBOMCTBA (peakiuu TUJIPUPOBAHUS, TaJOTCHUPOBAHUS, THIpATAIIUH,
TOpPEHHs]), TOJyYEHUE U TPUMEHEHHUE.

Apenbl. ben3on: coctaB, crpoeHue, QpuU3NUECKHEe W XMMHYECKHUE CBOMCTBA
(peakuuu raJIOTeHUPOBAHUSI U HUTPOBAHUS), MOJyYeHUE U TIpUMEHEeHHE. 10.1y01:



cocmae, cmpoeHue, uauueckue U  XuMudeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOyYyeHue U npumeHeHue. TOKCUYHOCTD
apeHoB. ['‘eHeTnueckasi CBsSI3b MEXKIYy YIJIEBOJOPOAAMH, MNPUHAJICKAINIUMHA K
pPa3IUYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupoaHblii ra3 W NOMYyTHBIE
HedTsaubie Ta3el. HedTh u e€ mpoucxoxaenue. CrocoObl mnepepaboTKu HEePTH:
MEPErOHKa, KPEKUHT (TEPMUYECKUN, KaTaluTU4YeCKuil), mupoius. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHUs BEIIECTB M HUX MPEBPAIICHUI:
O3HAKOMJIEHHME C oOOpaslaMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYroip», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOJIOB U
raJOr€HONPOU3BOJHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOIYYEHUE ITHIICHA
Y U3yYEHHE €TO CBOWCTB.

PacuérHrbie 3ana4n.

Bbruncnenuss 1o ypaBHEHHIO XHMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOI0O BEIIECTBA MM IPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiiue opranuieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TAHOJ: CTPOECHHUE,
¢usznyeckue U XHUMUYECKHME CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
rajJjlor€HOBOJIOPOJaMH, TOpPEHHUE), NpuMeHeHue. BoaopoaHbie CBSA3HM MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoroatoMHble  COUPTBL. ODTWUIEHIJUKOIb W  TIIMLEPUH: CTPOEHUE,
¢uznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupThl). JleiicTBue Ha
opraHu3M yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJI.

@deHoJ: CTpOCHHME MOJIEKYJbl, (PU3NYECKHE M XHUMHUYECKHE CBOICTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
dusznyecKkue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKLIMH), IOJyUYCHHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUeCKhe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi M OJICMHOBAs KUCIOTHl KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX
KHUCJIOT. Mblla Kak COJIM BBICIIMX KaPOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cioxHBIX 3hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornyueckas
POJIb KUPOB.




VYrneBonpl: coctaB, KjaccuuUKaluUs ~ yriaeBoAoB  (MOHO-, JU- U
nosiucaxapubl). ['Iioko3a — nmpocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
runpokcuaoM Mmeau(ll), okucnenne aMmuadHbiM pacTBopoM okcuua cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKJIEHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemnonos3a kak nOpupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
HeuoNo3bl. PU3MYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAuECTBEHHAsI PEAKIIUS C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YCHHMsI BEIIECTB M HUX MPEBPalllCHUMN:
MpOBE/ICHHE, HAOJIOJICHUE W OINHMCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, Kaue€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusioM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJIECHCTBHE TJIUIIEPUHA C
ruapokcuom meau(ll)), anpaerunoB (OKMCIeHHE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(ll), B3aumMopeicTBHE Kpaxmalia C HOJIOM),
MIPOBE/ICHNE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

Pacuérnblie 3agaun.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHYECKOW peakuuu (macchl, 0O0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

A3oTcoaeprkalye OpraHu4ecKue COeIMHEHHUS.

AMUWHOKHCIIOTHI Kak aM(pOTEpHBbIE OpraHUYecKue coeauHeHus. dusnyeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMmepe ruiuHa). buonorudeckoe
3HaAYeHUE aMUHOKUCIOT. [lenTunl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHnas,
BTOPUYHA M TPETUYHAS CTPYKTypa OeiakoB. XHMHYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMsl, KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEHIECTB W HMX IPEBpaICHUN:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OEITKOB MPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BricokoMoJIeKYJISIPHbIE COeTUHEHUS

OCHOBHBIC TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHEHCALIHSL.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
O3HAaKOMJIEHUE ¢ 0oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-



HAYYHBIX TIOHATHUW, TaK W TIOHATUHU, SBISIONINXCS CUCTEMHBIMU JUIS OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHUS: SBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, KIACCH(HUKAINS, EPUOIUIHOCTh, HAOIIOICHHUE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICHPOBAHHE.

®dwuszuka: MaTepus, DOHEprus, Macca, aroM, OJJIGKTPOH, MOJIEKYIIa,
DHEPreTHUECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOe COCTOSHHE
BeIeCTBa, (PU3MICCKUE BETUYUHBI U SMHHIIBI X U3MCPCHHUS.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTocuHTE3, OWOJOTMYECKH AaKTHUBHBIC BellecTBa (OCIKH, YTJICBOIBI, JKUPHI,
(dhepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE TTOPOJIBI, TIOJIE3HBIC MCKOMAaeMbIe, TOIUIHBO,
PECYpCHI.

TexXHOJIOTHS: THIIEBbIC MPOJYKTHI, OCHOBBI pPAlMOHAJIBHOTO ITHUTAHHUS,
MOTOIIIHE CPEJICTBA, JICKAPCTBEHHBIC M KOCMETHYECCKHE MPeTapaThl, MaTeprabl U3
UCKYCCTBCHHBIX M CHHTCTHUECKUX BOJIOKOH.

11 KVIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKH dnaeMeHT. AToM. Sapo artoma, H30TONBL. JIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKkoHA U [lepmoamyeckoil CuCTeMbl
xuMHueckux anemMeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CIOXXHBIX BEIIECTB IO TPYIIaM H TEpUOJaM.
3HaYeHue MEepUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBS3b. BHABI XMMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsSI KOBAJICEHTHONM XWMHUYECKOW CBS3M (OOMEHHBI U JOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIGKYJISIpHOTO Y HEMOJIEKYJISIPHOTO ~ CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIMBI KPUCTALIUYECKUX PELIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAINTMYECKON PEIIETKH.

[lonarne o aucnepcHbIXx cucremax. VICTUHHBIE M KOJUIOUJIHBIE PACTBOPHI.
MaccoBast 10Jis1 BEILIECTBA B paCTBOPE.



Knaccuduxanus HEOPraHUYECKUX COEIMHEHUM. Howmenknatypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYEeCKas CBSI3b HEOPraHWYECKUX BEILECTB,
MPUHAJIEKANIUX K Pa3JIMYHbBIM KJIacCaMm.

Xumudeckas — peaknusa.  Kmaccmpukammss —XUMHYECKMX — peakmuii B
HEOPTaHUYECKOM U OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU MPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XUMHYECKOEe paBHOBecue. DakTOpbl, BIUAIOIIAE HA COCTOSHUE
XuMH4ecKkoro pasHosecus. [Ipunnnn Jle [lartense.

Dnextponutrdeckas nuccoruanus. CuibHbIC U clladbie 37eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEWIECTB: KUCJAsl, HEUTPaJIbHAS, IECIOYHASI.

OKHUCINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHMsI BEIIECTB M HUX MPEBPAlllCHUMN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux 3neMeHToB [l U.
MenpeneeBay, U3ydyeHUE MOJENEH KPUCTALIUYECKUX PEIIETOK, HaOIIOJCHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOpPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TMOMOUIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, pEaKUMH HOHHOrO OOMEHa),
MPOBEJICHUE TPAKTUUECKON paboThl «BiusHue pa3iuuHbIX (PAaKTOPOB HA CKOPOCTH
XUMHYECKOU pEaAKLIUN.

PacuérHble 3anaumn.

PacuéTtel 1O ypaBHEHMSM XMMHYECKHX pPEaKUUi, B TOM YHUCIIE
TEPMOXHUMHUYECKHAE PACUEThl, PACUE€Thl C HCIOJB30BAHUEM ITOHATHUS «MACCOBas
JTOJISI BEIIECTBAY.

Heoprannuyeckasi xumus

Hemeranmnel. Ilonoxkenne HemetayuioB B Ilepuogmueckoil  cucteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMHUYECKUE CBOMCTBA BAYKHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
dbochopa, yriepoga MU KpeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprumeHeHne BaXXHEUIIINX HEMETAJUIOB U UX COEUHECHUMN.

Meramisl. [lonoxenue meramnoB B llepuoguueckoi cuctemMe XMMHYECKUX
anemerToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. O0mue ¢usndeckue cBoiicTBa MeTaiioB. CIuiaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.

XUMUYECKHE CBOMCTBA BAXXHEWIIMX METAJUIOB (HATPUM, Kalui, KaJIbIUH,
MarHui, aJlOMUHMHI, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTMHEHUN.

OO6mue cnocoObl momydeHus: MetauioB. [I[pruMeHeHrne MeTaioB B OBITY U
TEXHUKE.



OKCNEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M MX NPEBpALICHUN:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIIOB, PELICHUE
HKCIIEPUMEHTAJIbHBIX 3a7a4y, HAOJIOJIEHUE U OIKUCAHUE JIEMOHCTPAIMOHHBIX U
7a00pAaTOPHBIX OMBITOB (B3aMMOJCIHCTBHE TUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0Yei, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJLJIOB).

Pacuérurle 3amaqn.

PacuéTtel mMacchl BemiecTBa WM 00bEMA ra3oB MO HW3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WM O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
pac4€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIA OJTHO
13 BEIIECTB UMEECT MPUMECH.

XuMHSA U KM3Hb

Ponb xumun B 00ecrieueHUH SKOJOTUYECKOM, YHEPreTUYECKON M MUIIEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIH.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUSI BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEIIECTB M MATEPUANIOB: BAXKHEHIINE CTPOUTEIIbHbBIC
MaTepuaabl, KOHCTPYKIHMOHHBIE MATEpHUalbl, KpPACKHA, CTEKJIO, KEpaMHKa,
MaTepuabl I 3JEKTPOHUKH, HAHOMATECPUAIIbl, OPTAHUYECKUE U MHUHEPAJbHbBIC
yao0peHus.

Xumus M 3I0pPOBbE YEIIOBEKA: MpaBWia HCIOJIB30BAHMS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia OE30MaCHOTO MCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpenMeTHbIe CBSI3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TpU  W3YyYEHUU OOmEed W
HEOpPraHu4ecKorM XxuMuM B 11 Kilacce ocylIecTBIISETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSATUM, TakKk W TIOHSATUN, SBIISIFOLIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KIacCU(PUKALMs, TEePUOJAUYHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SBJICHHUE.

dusuKa: MaTepus, SJHEPTHs, Macca, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHB, BEILIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PH3NYECKUE BEIMYMHBI U €IUHUIIBI UX
WU3MEpPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOcHCTema, Ouocdepa, Makpo- u
MHUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAeMbIe, TOTUIUBRO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrusi, MPOU3BOJICTBO
CTPOUTENBHBIX MaTEpPUAJIOB, CEIbCKOXO35MCTBEHHOE IPOM3BOJCTBO, MHUIIEBAs



IMPOMBINIJICHHOCTD, (i)apMaHeBTI/I‘ICCKa}I IIPOMBIINIJICHHOCTD, IMPpONU3BOJACTBO
KOCMCTHYCCKHUX MPpCIapaTroB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTCpHUaliOB,
QJICKTPOHHAA NPOMBIIJIICHHOCTb, HAHOTCXHOJIOI'HH.



PA3JIEJ IV

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenI
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYECKOH XUMUM
[Ipenmer oprannueckoit xumuu. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COCAUHEHUN A. 3
M. bytieposa
Hroro no pazneny 3
Paznea 2. Yriesogopoasbl
2.1 [IpenenbHble yraeBoAOPOABI — aJKAHbI 2
59 HemnpenenbHbie yrieBoaopoIbl: alKeHbl, 6 1
aJKaJUEHBbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0poabl 2
54 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U 3 1
UX nepepadoTka
Hroro 1o pasneny 13
Paznen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust
3.1 Crupter. @enon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
Crnoxubie 3¢upsl
3.3 VYrneBoasl 3 1




Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AMuHbI. AMUHOKHUCIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Boiokna 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertasmibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX )
' BEILIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







PA3JEJ V
CIIOCOBbI OHEHKHU JOCTUXEHUSA YYHAIIUMUCSA
INJIAHUPYEMBIX PE3YJIbTATOB

Texyuiee oneHnBaHue NpeAMETHBIX Pe3yJIbTATOB

OCHOBHBIMH (pOpMaMH TEKYIIETO OLIEHUBAHUS IPEIMETHBIX PE3yIbTaTOB I10

XUMUH ABJIAIOTCA:

CUCTEMa YCTHBIX BOIIPOCOB, YIIPAKHEHHUI;

CHCTEeMa 3a/IaHui PA3IUYHON TUTIOJIIOTUN U YPOBHS CIIOKHOCTH JIJISl OLICHKH
YCBOCHUS OTJICTBHBIX AJIEMEHTOB COJEPIKaHMSI KOHKPETHOU TEMBI;
KPaTKOBPEMEHHBIE MMChbMEHHBIC Pa0OTHI MO0 UTOTaM HM3yYEHUS OTICIHHOU
TEMbl; XUMUYECKUHN JUKTAHT U JIp.

B IIEJISIX OLIEHKHM YMEHUW MPUMEHSTH IMOJYYCHHBIE 3HAHUS B CUCTEME U
B3aMMOCBSI3H 1esnecoo0pa3Ho UCIIOJIb30BaTh KpPaTKOBPEMEHHBIE
IPOBEPOYHBIC PaOOTHI, BKIIOYAIOIINE HEOOJBIIOE KOJIWYECTBO 3aJaHUMN, C
MOMOIIBI0  KOTOPBIX  OIICHUBACTCS CPOPMHUPOBAHHOCTH HECKOJBKUX
B3aMMOCBSI3aHHBIX TIOHSTHM.

MPaKTUYECKUE PabOTBl — 3TO TAaKOW BHJ YYEHWUYECKOTO SKCIEPHMEHTA,
KOTJIla CaMOCTOSITEIbHOE BBITIOJHEHHE OOYUYAIOMUMUCST XHUMHYECKHUX
OTIBITOB CTAHOBUTCS OCHOBHBIM COJIepKaHueM ypoka. B oGpa3oBaTeirprHOM
MPOIIECCe OHM BBICTYMAIOT B KAaue€CTBE OJIHOTO M3 BAXKHEHIINX CPEJICTB
OpraHu3aluu Y4eOHOUW JAESTENBHOCTH, KOHTPOJISI U OIEHKH Y4eOHBIX
JTOCTIKeHUM oOydaronuxcsi. DenepanbHOM pabodeid mporpaMmoi 1o
MPEAMETY MPEyCMOTPEHO MPOBEACHUE MPAKTUUECKUX PaboT M0 UTOTaM
M3y4YeHHUs] KOHKPETHOW TeMbI JIHOO OOJBIIOro mo odbemy pasnenia Kypca,
BKJIFOYAFOIIETO HECKOIBKO TEM;

KOHTPOJIbHAs paboTa — OLIEHOYHBIM MaTepual, MO3BOJISIIONIMNA OMPEACTUTh
YPOBEHb JIOCTH)KCHHSI TIPEIMETHBIX IUIAHUPYEMBIX PE3yJbTaTOB II0
U3ydeHHbIM TemaM. Kaxxgoe 3amaHue 0a30BOTO YPOBHS B KOHTPOJBHOMU
paboTe OlLEHMBAET KOHKPETHBIM MPEIMETHBIN IUIaHUPYEMBI pe3yJbTarT,
pAN  3aJaHWK  TTO3BOJISIET OIICHUTh HE TOJBKO TMPEAMETHBIC, HO U
MeTarpeIMETHbIC TUIaHUpYyeMbIe pe3yabTaThl. OIEHUBAETCS KOHTPOJIbHAS
paboTa MO NPUHIUIY CIOXKEHHS, TO €CTh OTMETKa OMpPEACNsIeTCs II0
MPOIICHTY HAOpaHHBIX 0AJIIIOB OT MAKCHMAJIBHO BO3MOYKHOTO;
TUArHOCTUYEeCKass paboTa — OICHOYHBIM MaTepuay, TMO3BOJISIIOITUI
OTPENENUTh  YPOBEHb  JOCTIDKEHUS  YYAIIUMHCS  TPEIMETHBIX
IUIAaHUPYEMBIX PE3yJbTAaTOB MO BCEM H3YYEHHBIM TeMaM 3a JJIUTEIbHBIN
NEePHO]T BpEMEHU;



® CTaHJIAPTH3UpPOBAaHHAs KOHTPOJbHAS paboTa — OIEHOYHBIA MaTepHall,
MO3BOJIIIOIIMN  ONPENSIUTh  YPOBEHb  JIOCTIDKEHHUS  TUIAHUPYEMBIX
pE3yNIbTaTOB MO BCEM HM3yYEHHBIM TEMaM 3a JIOCTATOYHO JITUTEIIbHBIN
nepuoj BpeMeHH (YueOHBIH Toj);
® KOMOMHHMPOBaHHAS KOHTPOJIbHAs paboTa BKIIOYAET B ce0sl pa3HOIJIaHOBHIE
3amaun. Hampumep, KoHTposibHas paboTa BKJIIOYaET B ce0S TeCT
PaKTHYECKOE 3aJaHHe.
PA3JIEJ VI
OIMUCAHUE MATEPUAJIIBHO-TEXHUYECKOTO UMW  YYEBHO-
METOJNYECKOI'O OBECIIEYEHUS PABOYEW ITPOTPAMMBI

1. BUBJIMOTPA®HUYECKHUH CIUCOK METOJJMUECKUX U
YYEBHBIX IOCOBUM, HCTTOJIB3YEMBIX B OBPA3OBATEJBHOM
IMPOLECCE

[Toptan «Equnoe coaepsxkanue o011ero oopa3oBaHus.

METOAUYECKHUE MATEPHUAJIBI AJA YUUTEJIA

1 O.C.I'abpuensn, I'.I'.JIsicoBa «Xumust Metoaudeckoe nmocooue — 0a30Bblii
ypoBeHb» - M.: JIpoda 2022 rox.
2 O.C.I'abpuensn, U.I'.OctpoymoB, «O011ass XuMus B TECTaX, 3aja4ax, ynpakHeHusx. 11
kiace» — M.: Jlpoda, 2023 rog.

3 O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 xinacc: KonTponbHbie 1
pOBEpOUHBIE PabOThI K yueOHuKy». — M.: Jlpoda, 2021 r.
4 O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.Benenckas «Xumus 11 xnacc: HactonbHast kaura
i yuuressi». Yacte 1 — M.: [Ipoda, 2019 rox.

5 O.C.I'abpuenss, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HacronpHas kaura
i yuuressi». Yactes 2 — M.: [Ipoda, 2022 rox.

6 O.C.I'abpuenss, [1.B.Pemeros, U.I'.OctpoymoBa «3agaun o XMMUHU U CIIOCOOBI UX
pewerus» - M.: «/Ipoday, 2021rox.

7 B.I'. leancoBa «Xumus 11 kmacc noypounsie tiansl o yueonuky O.C.['abpuensina,
I".T".JIsicoBoit» - Boarorpan» Yuurens 2018roz.

8 M.A.Ps6oBa, Y.IO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 xiraccey, - M.: Dk3aMmeH,
2019r.

9 9 O.C.I'abpuensia, N.I".ocTpoymMoB «XUMHUYECKU IKCTIEPUMEHT B mikoje 11 kmacey; -
M.: [Ipoda. — 2019 rox.

DJeKTpOoHHAs: OMOIMOTEeKa yUeOHBIX MaTEPUAIIOB 1O XUMKH Ha ropraie Chemnet.

4. MUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U UHTEPHET-

PECYPCBHI

M PPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCHI CETHU

HMHTEPHET

http://www.chemnet.ru ['azeta «Xumusi» u cait 1uist yaurens «5 uay Ha ypoK XUMUN»
http://him.1september.ru Enunas xomtekuus LIOP: TIpenmeTHas kKoyieKiust « XUMHUs»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HaydHbIE IKCIIEPUMEHTBI:
xumus. Komneknus Poccuiickoro o0meo0pa3oBaTebHOrO opTaia



http://experiment.edu.ru AJIXMMUK: caiit JL.FO. AnukGepoBoit

http://wwwalhimik.ru Beepoccuiickast oTuMIIHaa MKOJIbHUKOB [0 XHMHU
http://chem.rusolymp.ru Opranuueckasi XuMusi: 3J€KTPOHHBIA y4eOHUK IJIs1 CpeTHei
IIKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JIEKTPOHHBINA YIEOHUK
http://wwwhemi.nsu.ru OTKpBITBIH KOJIIEIK: XUMUS

http://www.chemistry.ru JlucTaHnimoHHas OJMMIIHA/IA TI0 XUMHH: TeJICKOMMYHUKAIIMOHHBIN
00pa30BaTeNbHBINA IPOCKT

5. JUTEPATYPA, PEKOMEH/IOBAHHASA UIA YUHALIUXCHA

* Xumus, 10 xnacce/ I'abpuensn O.C., OctpoymoB W.I'., Cragkos C.A. AkumonepHoe
obmrectBo «M3narenbcTBo «IIpocBerieHne)

» Xumus, 11 kmace/ T'abpuensia O.C., OctpoymoB W.I"., CnagkoB C.A. AKIIMOHEPHOE
obmrectBo «M3narenscTBo «IIpocBerieHney

* Xumus, 10 kmace/ Pynsuruc I'.E., ®enpaman ©.I'. AknpoHepHOE 00111ecTBO
«M3natensctBo «IIpocBerienue

* Xumus, 11 xknmace/ Pynzuruc I'.E., ®enpniman @.I'. AkiionepHoe 00I1ecTBO
«M3natensctBo «IIpocBerienuey

7. JUTEPATYPA, UCHIOJIb30BAHHAS ITPU MOATIOTOBKE PABOYEH

IHPOI'PAMMBbI

MeTtonuueckre peKOMEHJAluu MO pealu3aluu (peneparbHbIX OCHOBHBIX
00pa30BaTeNbHBIX IPOrPaMM HAYaJIbLHOTO OOIIET0, OCHOBHOTO OOIIETO U CPETHErO
o0miero o0pa3oBaHUs M COCTaBJICHHMIO YYEOHBIX IJIAHOB OOIIE00pa30BaTEIbHBIX

opranu3anuii Ha 2024-2025 y4eOHbIif ro.
®denepanpHas paboyas mporpaMma 1o yueOHoMy MpeamMeTy « XuMUsDH
0a30BbI ypoBeHb. PexxumM ocTymna:

https://edsoo.ru/rabochie-programmy/



https://edsoo.ru/rabochie-programmy/

